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Study Design: Retrospective case series.
Purpose: The objective of our study was to determine the change in management brought about by magnetic resonance 
imaging (MRI) of the cervical spine in alert and awake patients with facet dislocation and spinal cord injury presenting 
within 4 hours after injury. 
Overview of Literature: Spinal cord injury is a common clinical entity. The role of MRI is well established in evaluating 
spinal trauma. However,  the time at which MRI should be used is still controversial. 
Methods: Retrospective data from 2002-2010 was evaluated. All of the alert and awake patients with spinal cord 
injury,  based on clinical examination with facet dislocation diagnosed on lateral cervical spine X-rays,  were included. A 
questionnaire was also conducted,  the data of which consisted of demographic details including age and sex,  the mechanism 
of injury,  clinical examination,  X-ray findings,  MRI findings,  whether or not surgery was performed and the time elapsed 
since injury. Data was analyzed using SPSS ver. 17.0. Continuous variables such as age were expressed in terms of mean ± 
standard deviation. Categorical variables such as change in management,  X-ray/MRI findings and neurological motor level 
were assessed in terms of percentage. 
Results: Fifty patients participated in our study. All these patients had spinal cord injury with defined motor levels. The 
mean age was 35.5 ± 8.95 years (range,  20 to 52 years). Fifty percent showed a  motor level at C6 level. None of the 
patients required any change in management based on the MRI. 
Conclusions: MRI of the spine in awake patients within 4 hours after injury does not change the management of patients. 
However,  we can hypothesize that such patients can proceed to traction without waiting for the MRI.
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Introduction
Spinal trauma is frequently seen in tertiary care centers 
[1]. Management involves rapid diagnosis to identify the 
cause. Magnetic resonance imaging (MRI) is important in 
the management of spinal trauma. MRI of the spine not 
only provides the diagnosis, it may also suggest the possible 
therapeutic options [2]. Management of the cervical facet 
dislocation is not subjected to controversies, but the timing 
of MRI of the spine in cervical trauma is controversial when 
reduction is considered [3].
Various options are put forward when choosing 
which procedure should be performed first; either early 30 / ASJ: Vol. 6, No. 1, 2012
attempted close reduction or MRI. Those who favor the 
use of MRI of the spine are of the opinion that the cost of 
overlooking such injuries is significant and MRI should 
therefore be performed in every case before the reduction 
is performed. On the other hand, some surgeons believe 
that the routine use of MRI of the spine in awake and 
alert patients before reduction is not warranted because of 
the clinical observation that patients do not develop any 
neurological deficits if the reduction is performed first and 
prompt MRI can be obtained if the patient develops any 
deficit. In addition, MRI is time consuming and also adds 
an additional burden on the MRI suite [4]. It must also be 
remembered that the MRI facility is not available at every 
center in a third world country such as India. Our study 
was conducted to evaluate the institutional protocol in India 
of routinely performing MRI of the spine before closed 
reduction is attempted. 
 
Materials and Methods
The study was conducted at the Aga Khan University 
Hospital (retrospective case series). Retrospective data 
from 2002-2010 was evaluated. All the alert and awake 
patients with complete cord injury, based on clinical 
examination with facet dislocation diagnosed on lateral 
cervical spine X-rays, were included. No attempt was made 
to differentiate complete spinal cord injury from spinal 
shock because of the retrospective nature of the study. Cord 
contusion was defined as having hyper intensity as seen 
on T2-weighted images of the cervical spine MRI. Cord 
compression was defined on the basis of the presence of 
cerebrospinal fluid (CSF) around the spinal cord on axial 
T2-weighted MRI images at the concerned level. Cord 
compression was characterized as mild to moderate in the 
presence of CSF around the cord and was characterized as 
severe in the absence of any CSF around the cord. Patients 
with incomplete cord injury, spinal cord injury without 
radiological evidence, multiple cervical fractures or minimal 
or no deficits, were excluded. Those patients who were 
obtunded were also excluded.
The study was conducted under a waiver of consent 
since it involved only the collection of data. Retrospective 
data was reviewed and those patients meeting the inclusion 
criteria were included. Data was collected on the Performa 
designed for this purpose. The protocol at our institution has 
involved obtaining X-ray of the cervical spine in patients 
presenting with cervical trauma. If the patient is suspected of 
having spinal cord injury along with facet dislocation, then 
MRI of the spine is ordered. After the MRI is performed, 
the patient undergoes closed reduction in an effort to reduce 
the facet dislocation, which is followed by serial X-rays 
of the spine. The procedure was fully explained to those 
patients who were awake and alert before closed reduction 
was attempted. 
Data included in the questionnaire consisted of 
demographic details including age and sex, mechanism of 
injury, clinical examination, X-ray findings, MRI findings, 
whether or not surgery was performed and the time elapsed 
since injury. All these patients underwent application of 
cervical traction with the help of Gardner Well’s tongs with 
adjustment according to the level involved for reduction. 
Data was analyzed using SPSS ver. 17.0 (SPSS Inc., 
Chicago, IL, USA).
Since the study involves a descriptive case series, 
continuous variables such as age were expressed in terms 
of mean ± standard deviation. Categorical variables 
such as change in management; X-ray/MRI findings 
and neurological motor level were assessed in terms of 
frequency and percentage. 
Results
Fifty patients participated in our study; 45 were males 
and 5 were females with a mean age of 35.5 ± 8.95 years 
(range, 20 to 52 years). The mechanism of injury was road 
traffic accident in 40 patients and fall in 10 patients. All 
these patients showed spinal cord injury with defined motor 
levels. 50% of the patients had a C6 motor level, 30% had a 
C5 and 20% had a C4 level on clinical examination. X-rays 
of the cervical spine were performed in these patients as 
part of the trauma protocol. The X-rays showed the facet 
dislocation at the C6/7 level in 50% of the patients: 30% at 
C5/6 level and 20% at C4/5 level. MRI findings (Table 1) 
Table 1. Magnetic resonance imaging (MRI) (n = 50)
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show the distribution of percentages between cord contusion 
and herniated disc at each level. Of the 50 patients, 35 
showed severe cord compression defined on the basis of 
the absence of CSF around the cord and 15 showed mild to 
moderate cord compression. None of the patients required 
any change in management based on the MRI (Table 2). 
Discussion
The use of MRI of the spine in spinal trauma victims is 
of paramount importance. It not only helps in diagnosis but 
also helps in planning possible management options and 
may help in prognosticating the disease. Closed reduction of 
the dislocated facets is well established in the management 
of spinal trauma [5]. The controversy surrounds the 
timing of the MRI in the case of spinal trauma with facet 
dislocation.
It is well established in animal studies that the extent of 
neurologic injury after spinal cord compression is related to 
both the rate of injury and the duration of compression. It is 
also known that it is not possible to alter the rate of injury, 
but the duration of spinal cord compression clearly can be 
affected by various treatments [6-8]. The time needed to 
obtain an MRI is often rather long and can be longer when 
the scanner is being used for elective studies. Additionally, 
MRI is not available at every center, and a patient may 
therefore need to be transported to an MRI-equipped 
facility, risking further injury to an already unstable 
injury [9]. This aspect is of paramount importance when 
considering the management of such injuries in patients in 
3rd world countries.
On the other hand, the proponents of performing 
mandatory MRI before attempting closed reduction believe 
that the force required to cause facet dislocation is sufficient 
enough to cause damage to the surrounding structures. 
This has led to the belief that if reduction is attempted 
before obtaining MRI then the protrusion of the nucleus 
may go unnoticed. Various investigators have relied on the 
type of injury, whether complete or incomplete, and the 
time elapsed since injury to decide whether MRI should 
be obtained first or whether closed reduction should be 
attempted first [6,10,11]. 
Recent case reports of acute neurologic deterioration 
after the reduction of cervical dislocations in patients with 
disc herniations have led to the alteration of the treatment 
algorithm of these injuries at many centers. These reports 
must be interpreted with caution. Most of the reported 
cases involve open reduction or reduction under anesthesia 
rather than awake closed reduction with traction. Eismont 
et al. [12] reported two cases of neurologic worsening 
after open reduction of cervical dislocations. One patient 
received imaging for a disc herniation by intraoperative 
ultrasound. Although no disc herniation was detected before 
reduction, cord compression from a herniated disc was 
found after reduction. The other patient did not receive 
imaging for a disc herniation before reduction and showed 
cord compression from a disc herniation demonstrated 
by myelography after reduction. They also described one 
patient who showed worsening of upper extremity paralysis 
while undergoing awake closed reduction with traction. 
Attempts at closed reduction were then aborted, and the 
patient recovered to normal after an anterior discectomy 
and fusion, and posterior reduction and fusion were 
performed [12]. Similar results have been published by 
other investigators [13-17]. The results of these studies 
illustrate that although permanent neurologic worsening 
has been reported with certain closed-reduction techniques, 
neurologic worsening seems to be more common after 
open reduction, usually in the presence of a disc herniation 
imaged after reduction.
It must be appreciated that closed reduction is performed 
by gradually increasing the traction, with the aid of cervical 
spine X-rays. A significant amount of data is available that 
shows that various authors have attempted closed reduction 
successfully without any neurological deficits and without 
the need for any pre-reduction imaging [18,19]. The safety 
of awake closed reduction with traction, using high weights 
if necessary, indicates that the distraction across the disc 
space at the time of reduction somehow limits further injury 
to the  inter vertebral disc and minimizes risk of injury to 
the spinal cord. Open reduction, closed traction reduction 
using minimal weight, closed reduction under anesthesia, 
or spontaneous reduction of dislocated facets may push 
more disc material posteriorly than if initial axial distraction 
of the disc space is achieved with higher weight traction. 
This could account for the higher frequency of reports of 
neurologic worsening after open reduction, spontaneous 
closed reduction, or closed reduction by other techniques 
Table 2. Management decision based on MRI (n=50)
Management decision based on MRI No. of patients
Yes  0
No  50
MRI: Magnetic resonance imaging.32 / ASJ: Vol. 6, No. 1, 2012
[20,21].
These results suggest that in our cohort of patients 
obtaining routine MRI of cervical spine before attempting 
closed reduction did not add significant information in 
terms of further planning. Most of these patients showed 
spinal cord contusion along with facet dislocation. In these 
patients, there is a theoretical chance of improving patient 
neurological status if prompt action is taken to relieve the 
pressure by immediate close reduction. It must also be 
remembered that crucial time is lost while waiting for the 
MRI. This might be of significant importance in patients 
with clinical features of spinal cord injury, who present 
early after the injury and who are diagnosed with facet 
dislocation. In addition, in a third world country such as 
India, where the pre hospital care is very rudimentary, 
precious time is lost. It seems more logical that such patients 
should be given the maximum chance to improve. 
We acknowledge that our study has some inherent 
weaknesses such as the retrospective nature of the study, the 
relatively small sample size from single institution absence 
of long term follow-up and lack of randomization. We also 
acknowledge that due to the retrospective nature of our 
study we were not able to differentiate spinal shock from 
complete spinal cord injury. To the best of our knowledge 
this is the first publication dealing with this issue coming 
from a 3rd world country such as India. Our study can 
serve as a basic source of information for future researchers 
dealing with this issue. We believe that randomized studies 
with large sample sizes will help in solving this controversy.
Conclusions
MRI of the spine in awake patients within 4 hours 
of injury does not change the management of patients. 
However, we can hypothesize that such patients can proceed 
to traction without waiting for the MRI.
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